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(54) PRODUCTION OF ANTIREFLECTION FILM 

(57) Abstract: 

PURPOSE: To produce an antireflection film of 
MgF2 nearly free from a by- product and residue with 
high mass productivity. 

CONSTITUTION: A substrate is coated with a coating 
soln. contg. MgS04. Mg(N03)2, MgCOa, Mg(P04)2, 
MgHP04, Mg(H2P04)2, hydrate thereof and/or alkoxide 



represented by a general formula of Mg(OR^)2 (where 
R*" is optionally substd. alkyi) and NH4F, MeF (where Me 
is an alkali metal) and/or quat. ammonium represented by 
a general formula (R2)4N"^F" (where is alkyI) or a 
coating soln. contg. fine MgF2 particles obtd. by 
bringing such compds. into a reaction. The coated 
substrate is heated to produce an MgF2 film as an 
antireflection film, 
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(54) [fg§S(D«ii:] RitB&jiimoiiiei:^^ 



(57) mm: 

ism MgF2 «l"\©irJ^J«<&^«S4» 

mm SI*B5ihKt^TCOMgF2 ««, MgSO 
4 , M g (N O s ) 1 , M g C O » , M g (F 

04 ) 2 , MgHP04 , Mg (Hz P04 ) 2 , ;in 

ib<r)im^. So:/xfi-«8S;Mg (or^ ) 2 (r^ 
tt#«»x«fi«7;i'=i^;i.«*«-r) cd7;i.3^->h 

i. NH4 F. MeF (MettTJl/^U^JR) SIX/X 
K-ISit (R' ) 4 N* F- (R2 \tT)V^)V&^m. 

f) o4Si7>^-'>At<£#tj^^ij^. ^v»ttr.ne 

5. 
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1 

mmmjitcDmm] 

mt)^. MgS04 . Mg (NO3 ) 2 . MgCOa . M 
g (PO4 ) 2 . MgHP04 , Mg (H2 PO4 ) 2 

at;iini&©*si«sr. mmz-nst^ue (or^ ) 

f3:< th-m<D^if^->^Ait^mt. NH4 F. Me 
F (Mett7;W*U^JR) (R» ) 4 F 

- (fib. ii'fR^ ^t;^^^;!/^^^^) T^$n^4 

1 7 mit^^ t^RJ^^ 1i-T# e nfcM g F 

[0 0 0 1] 
[0 0 0 2] 

gS^ftr t \z^ r) Rmmffi^TT^ Ji t ^fijffl br, 

m^j^gL^^ctf)mt>nx\^^^. ^(Di^m\^. — « 

tc. S«?S:{£jaSf*«rHT*^MgF2^fflViT, 

mmm<Dm:^^mt^K\zmm h^mm^ vx&mt^ 
zt\zi:r)m^^nx^^^. Lf)^hM^mmm(DM^& 
m^i^r^^m^mt. -mzmmf)^i<m^r)\z:&D. 
^izmmm's (crt) uE(Di^mo:>mii^±\z^m^^ 

[0 0 0 3] ;icoJ:'5;^F«1S^^*T-Sfc2^{c:, «^Jx.« 
1$^¥2 -2 7 8 2 0 1 tC}^. 7-/^^^<APy>7t: 

»a:"rsg?K^ffl(.ifcSW&JC<k^MgF2 KOSii:^ 

jST^^afg^nTVi^, ^(D^of^m^m\z^^^mmm 

^^mr^h(D^m^^x\^^^(Dx\ yymt^^^->^ 
Mt^mz^m'^nx^^^/\n^'y^7tm(Dm^Kfi:sf)^+ 

»\zmnVf3i\r^Z,hi)^$>^. ^fc, tJ^LfcMgFz 15 

tiTb*3c>T. m^^itiL\z<<. mzwMx$>^/\u 

tr>7tm^^^'r^'^if^i^K^Ait^i^\it. MgF2 ^ 



(2) «fM^5- 1 0 54 24 

[0 0 04] 

?^co®igt5. MgF2 ^^^(om^^^^nm^<Dmxf3^ 

[0 0 0 5] 

r^Tc^iz. *56HjTtt. mim^sim^mmL. Mg 

[0 0 0 6] ip-^. :^%mt. ^±\zRMm±mtv 
TMgF2 m^m^r^Km^±m<onm:^&\zi^\^^ 

X. WIEMgFj mffl. MgS04 . Mg (N 

03 ) 2 . MgCOa , Mg (PO4 ) 2 . MgHPO 

4 , Mg (H2 PO4 ) 2 R?j^cin^oD*S]^. mzfiz 

-jRSMg (OR^ ) 2 (fib. ^tpRi «|fBax« 

BM7;i/^;i/S^S'r) ■e^3n^7;i'n:^^s/H*>ejft 

20 NH4 F. MeF (M e «7;^;^7 U ^S) RU^-flS 
S; (RM 4 N* F- (fib. ^^^R^ \t7JV^)imt: 

T^^n^4jK7>^-^A;&^e.;^cj:^»i:0Stf 

i^^Mt^m hyy mt^m h^R^^ 
ii-T#6nfcMgF2 «STS:^tF^Hl&«^S«f±lC^ 

^bfcrn. is{\m't^z,t\zii'Dxmi$.^ri^^h^^^ 

[0 0 0 7] *^H.g{CSEoTMgF2 M^«igf-5)fc56 

[0 0 0 8] ^^mzidi^^xm^^^i^n^uQit^mt. 

MgS04 . Mg (NO3 ) 2 . MgCOa . Mg (P 
O4 ) 2 . MgHP04 . Mg (H2 PO4 ) 2 IBiXfZ, 
n^co*Siife. Mmc-JSiCMg (ORM 2 T^$n 

:57;Vn^->KT&^o 

[0 0 0 9] mw.im^tvx\t,. ^wm\z\t. Mgs 

O4 •mH2 O (in=l-'l 2) . Mg (NO3 ) 2 • 
40 mH2 O (m=l — 1 1) , MgCOa • mH2 O (m 
= 1-5) . Mg (PO4 ) 2 •mH2 O (m=l-2 
2) . MgHP04 •mH20 (m=l'-7) . Mg 
(H2 PO4 ) 2 •mH2 O (01=1-6) fimM^n 

[0 0 10] iTS:. -«iCMg (ORM 2 fC:fel.iT> 
R^ «#ga^fc«eft7;i'^;VS«r^b, <fcO*ft:W 

\ZUCo H2o.l^VifSCo H20OC1 H2k.l^^fo d 

^xy ymi\:.'^mizQ^K^^(Dm^ti^ib. nftlXk^i-^ 

ti'en 1-5 tti^^^v^^. 

50 [0 0 11] *^?gjC:feV^TfflVi6nS7!y^{fc 
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^mi. NH4 F, MeF (M e U ^S) RZf 
(R' ) 4 N* F- T5KSn«4»7>^-«^A 
Ta&2>. C:;i-C, MeFtbXB, Li 
F, NaF. KF*t^tfe,n5. ^fcR' ttC, H2,,i 
Mg^k-&#lt(DKf£:ttoog;SAJ&, ttt, 1~ 

[0 0 12] Meit-^<^^mmizmm-r^mi>z. ue 

(PO4 ) 8 . MgHP04 . 3^ttMg (Hi PO4 ) 10 

pHiSSS;fT'5 Ct*WS bVi, ^fc. MgO, Mg 
(OH) t , 3MgCOa -Mg (OH) t • 3 H2 O 
(JfiStt^lS^i^*->'>A) «ftl6^V»tt«lKt*lc 

^jKtf{::^^bTffil'iTt>J:K Mg^fc;-g•iaStJt7^y^ 

ifi. 1:0. 5~1 : 4©l5Htt*ViT*>Mg Fs 

[0 0 13] Mg^b-&!^Rt;;7-;'^'fb^i&^?§fiKtf-Cjg 

J:oT^ST'b«SCSJSei:L'TMgFj $:±^ti>^t 
[0 0 14] -Jgfc, ^t|'K:*5ViT^e,nfcMgF2 

\mm'p\zueF2 mnT-i)^^WLLfz=ia-i mmtu 

5/cJ6t, 4 0 0'CK±l?JOj^, ^^itt*^t|'tw*ViT 30 
2 0 0t;e^TTjQ!RLTt)J:V5. SDf^^M« 5 5 W 

M*w*LVi. cc:-r#^n5MgFj ate^o— j*cs 

^Sti. 1 0 A~l 0 0 0 ATfe-S. 
[0 0 15] Sfc. *5!§3{c:teV»T, ®«:B±^bfcJ; 
■5 aiElSlCfc -D T# etlit M g F2 «S^*-&ty|6:mSt 

[0 0 16] mwh^<Dmm:^mt. xe>n-h. ^ 

^?fC*ViT, MgF2 K«> -tr9 5-yi^;^, 

^*«©?^S!is©iastt, 1 0 o~ 5 0 Die, ffe^as^ 
Wtti^j-~2WpfW**ifSLv>. j:©a4tt. s^aoia 

»i^*tl»©iK»S:§tt«.Snd^*-5*ie.T* 
5. c:n«CiD, K^diQ. 0 1~1 iixm®MgF2 ^ 50 



<#BI¥5-1 0 54 24 

[0 0 17] ±fiBb:tJ:5{cMg-fb-&it8iX(:/7yiS'fb-& 

#»t©SJt:fcJ:-:jTMgF2 *K*SJgfi 

©se^i'J±^tl©4^*iat^t•^<, L*^fc*^Bj 

[0 0 18] *^l3©S*ffl[4»»CMgF, fiWI-© 

fc«)icsi02 ?£:^inT-5c:^:d^^i6-p*.5. ::©«-& 
m^&^©i!ftffla©sjc. gii^wfcs i 02fc^n« 
fi£oT, ®^g'^'fc^lI^•r•^)©^4, ^;i«s i (o 

R) 4 (R : y)V^)Vm) ^©^t'&iBJTfeJcV^. ^fcj£5. 
^CiSDT^^fHS5fc»©fc86©«H5fcSli9Sr^iPr.5 

♦ y-:^>^ • 75>J^ • X7.5r;l'«©#SttS!lJi* 
*tfc.ns. «ai>t«, Sn02 , I 

n2 03 . cnetrH— fcr>i^Lfc!iaH;£-g-5S" 

^^©•rifSbu, Sn02 &(y:in2 O3 

©ffl*.^fc-&T?*>J;<. K-br>i'«)S©«s|tl, 

[0 0 19] Mt;i*5§M©SitE5±^©Sit^ffi«. R 

^]Ki:©2m±©3^Saig{rJ:oT«J^$n-5. 

l»£4±©MgF2 lgi*#t3"b©T?&S. iftSJf^Mtt 

^^*^^i-5;^fcfeT?f^SbTfc<tVi*S, MgFz ^tl^SIIC 

[0 0 2 01 Sfc#JilBi*^S>i5«^fc, MgF2 1^^ 

Vitt<S*©K*i|Smtt!fe?r. Sn02 , I 112 

^■ft;-§-ifet©Rf£:T^e.ti-5MgF2 SS*B*±IK 
[0 0 2 1] 

mmm] sirmmwz^*)^%m^ma\zsim-ri. 

[0 0 2 2] Mg (NOj ) 2 • 6H2 O?&0. Imo 
l,St;fNH4 F*0. 2mo 1 S^-n^tljW*l 5 0 

S.O'J'yhMZ^mVX, Mg (NO3 ) 2 ^mRZfN 

H4 F^jKSf^j^tfc. wisMg (NO3 ) 2 mm'&m. 
siieNH4 Fmm^mrv. MgF» -^m 

fc. e:©i^S©x^[Hi^^^«f<&fTr)fci:C5> Hiic* 
■r0*T/i^->*t^en. r©A5'->ttMgF2 ®§ 
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(4) 



0 54 24 



[0 0 2 3] 'A^^-V, :»77.mi^±\z:L0m^mt:Xi£ 
>3-hU 2 0 QTCTl O^^fflS^iaSL, KJ?0. 1 

(II]$S^J2) 

[0 0 2 4] Mg (NOa ) j • 6Hj OlC«;5LTMg iO 
Kbfc. #^nfci®a«6. 5g, MgF2 WSL^(D— 

;m.'f-mt2 o o AetTT*ofc. 
[0 0 2 5] j*:iiT. ^^7s^±\z;iff>m^m^7(.\; 
>=i-hL. 2 0 oic-ri o^^PBiift^aau j^jpo. 2 

(Hitt^ifi) 

[0 0 2 6] 2 5aS%©f&:7.;,K*^JSE«r}^«-«*^ 
Lfiii^<=>. UgCOi S: l/2t;i/afi*T^-«?{Clni 
^. MgFz CDttSSS 0 g»fc. #e.nfcMgF 

(.itm\2) 

[0 0 2 7] Mg (NOa ) i • 6Hi 0{Cf^;^TMg 

CI2 • 6H2 o^ffiti, mmmitmmo:)5mrue 
F2 ^m^mz. :Ln^mm • *tsfe«. ^isil. 

6. 2g^fc. C©ieSOXISIl»fi)-W*fft3fctJl 



• 2 Hi ot^xi^n^^m^ (aztfAT^f) &^ 

[0 0 2 8] T 1 O2 ^T^^tfS i O2 KSXtr> 
Xhf>3-hL&2®KS2 5 CC-^IM^trSiiaiSb 

#e.nfcK®KJ¥eiE-n^no. osnmRifo. 

1 wm"e»t). «S5 5 0nmC!>Ai*3teC3^-r-5Sjt^ 
[0 0 2 9] J«±CDrt*^e„ *f!5^CD^ffi{C<tnK, 

s.^ffimM,\zmn-r^o-viRmtimmu m^mi&<om 

[0 0 3 0] 

[HfficfismauiBj] 

[01] *5§?g-?#e)nfcMgF2 i^groXi^Iil^/XiS' 
[0 2] «£5fe©:^j*IC±-oT#&nfcMgF2 iieSCDX 



[01] 




^ CO 



3 0. 0 0 5 0. 0 0 

glffH 2 0 (deeree) 



7 0.00 
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(5) i(#H^5-1 0 54 24 

im2] 

T-l 




3 0.00 5 0.00 7 0. 00 

MVrfi2 e (degree) 
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